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ABSTRACT 
Micro-organism has been man’s enemy and friend. Throughout recorded history micro-organisms have been used by man for various needs. 
They have used it for fermentation and production of antibiotics. In this present work we look at the growth of bacteria on vegetables and green leafy 
vegetables after they have been washed under regular tap water. The aim of the study is to identify the sources of contamination of the vegetables as 
well as to conform the growth of micro-organisms if any. This study helps us adopt preventive measures in containing the microbial growth and 
ensuring fresh vegetables for consumption. 
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INTRODUCTION 
In many parts of the world, including Iran, there is an 
increasing rate of consumption of raw fresh produce, like vegetables, 
fruits, and sprouts. This is especially the case for minimally-processed 
fruits and vegetables, mainly because of changes in the human lifestyle 
and their tendency towards convenience and spending less time on 
preparing food [1-3]. However, despite their nutritional and healthy 
characteristics, outbreaks of human infections associated with the 
consumption of fresh orminimally-processed fruits and vegetables have 
increased in the recent years due primarily to transmitting various 
pathogens to humans [4, 5]. Contamination of these products by 
pathogenic microorganisms, specifically in leafy green vegetables, poses 
serious health threats to consumers [6]. Freshly-consumed produce can 
be contaminated with pathogens via being exposed to contamination 
sources from production on the farm to the point of sale in the market 
[7]. These reported contamination sources are: soil (e.g. manure, faeces, 
soil microorganisms), dust, water, and handling during pre- or 
postharvest stages [8]. The major sources of postharvest contamination 
are containers used for transporting the produce, human handling, 
processing, and storage [9]. Avoidance of decontaminating measures 
before consumption also predisposes fresh produce to remain 
contaminated with potential human pathogens [10]. Moreover, 
minimally-processed fruits and vegetables are more susceptible to 
contamination because cutting and slicing damage the natural 
protective barriers of theintact produce and release nutrients and 
facilitate growth of microorganisms [1, 11, 12]. Outbreaks of foodborne 
diseases linked to the consumption of fresh produce have shown a 
remarkable increase in the last two decades [13]. The Center for Science,  
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in the public interest, recently released a report based on the data from 
the Centers for Disease Control and Prevention (CDC) and other sources, 
indicating that green leafy vegetables were associated with 363 
outbreaks, including 13,569 announced cases of illness [14]. An outbreak 
of E. coli O157:H7 occurred in 26 US states in September 2006, which 
led to about 200 cases of illness, including some with haemolytic-
uraemic syndrome (HUS) and resulted in three deaths [15]. Data 
demonstrated that fresh spinach grown in three Californian counties 
was responsible for contamination. 
MATERIAL AND METHOD 
Sample Preparation: 
For the current experiment we took vegetables as the source 
of assessment for our activity. Vegetables was purchased from the local 
market and the required of vegetables were taken and washed and 
placed on a sterile platform. Then we placed vegetables in zip lock bags. 
The duration of experiment lasted for 10 days and observation we made 
in between to ensure the set up was alright and microbial growth was 
happening or not. 
Design of Experimental Setup: 
The vegetables were placed in zip lock bags as shown in the 
figure 1. The vegetables shown in this figure 1 are those kept in light and 
the picture was taken on 7 week of the experiment. The total duration of 
the experiment was 10 days and this period was considered ample for 
microbial growth. 
This experimental design is effective in establishing the effect 
of microbial growth on vegetables that where merely washed with tap 
water and left to dry. 
Isolation of microbial growth: 
In order to initiate the growth of micro-organisms on the 
source that is vegetables we can leave them alone under light. As shown 
in figure 2 we can see that on leaving the vegetables untouched for 10 
days there has been sufficient growth of micro-organisms. The micro-
organisms where transferred to agar plates [figure 3] by swab 
technique.  
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Observation: 
From the figure 5 we can make the following assessment. It is 
quite clear that on taking a swab from the zip lock bags and culturing 
them we can find presences of microbial growth and this is indication 
that mere washing does not get rid of contaminents. 
 
Fig. 1: Initial presentation of the vegetables 
 
Fig. 2: Manifestation of microbial growth on 10th day 
 
Fig. 3: Nutrient agar plates 
 
Fig. 4: Incubator 
 
Fig. 5: Occurrence of microbial growth 
RESULT 
We find that from this experiment that mere washing of 
vegetables under tap water does not get rid of the full contaminants 
from the vegetables Although the number of samples studied was small 
for some items due to sampling limitations, we believe this project 
provides a general overview of the microbiological quality of vegetables 
that were obtained from the local market. Due to high values of 
contamination found in samples, it cannot be concluded that the fresh 
products analyzed have appropriate hygienic quality. Samples 
(vegetables) are subjected to various conditions during growth, harvest, 
preparation, packaging, and distribution that could cause increased 
contamination. These products are only treated by disinfection, which 
does not assure complete removal of microorganisms. Hence, these 
results suggest that measures, including good agricultural practices 
(GAP), good manufacturing practices (GMP), and Hazard Analysis and 
Critical Control Points (HACCP), should be implemented to reduce the 
risk of microbial contamination from farm-to-fork and to assure safe 
products. 
CONCLUSION 
From this experiment we have proved that there is a direct 
link between the extent and intensity of microbial growth based on the 
exposures of contamination of the vegetables at various sources of their 
procurement and processing and mere washing them with tap water 
will not make them contaminents free. 
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